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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The text of those sections of Title 35, U.S. Code not included in this action can be 
found in a prior Office action. 

2. Claims 1-2, 4, 7-10 and 17-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kemmer (US 4,234,831) in view of Spinner et al. (US 5,771, 174) and 
Mizutani (US 5,532,533). Kemmer teaches an integrated rotary-linear actuator system, 
comprising: a plunger (rotor 3) movable along and rotatable about a longitudinal axis extending 
through the plunger (and shaft 6); a coil system having coils S1-S8 arranged to, when 
energized, interact with the plunger to move the plunger in at least one of a rotational mode 
and in a linear mode (abstract); an amplifier (part of inverter with outputs A1-A8; Fig. 4) 
coupled to the coils and operative to provide electrical energy to energize the coils; and a 
control system coupled with the amplifier (converter/decoder with input; Fig.4). Kemmer 
does not teach: 1) a network interface operative to receive control information from the 
actuator; and 2) the control system and associated rotary-linear motor "integrated into an single 
module. " 

Regarding (1), Spinner teaches a distributed intelligence control system for controlling 
plural actuators 26 (Fig.2) and respective controllers 30 connected by connections 32 with a 
network bus 24 and gateway or "network interface" 22 (Fig.l). The network interface 
interprets messages from the supervisory control system (computer) 20 and converts and 
distributes this information to the actuator controllers. The network interface also converts and 
transmits information originating from the actuator, e.g., position and status, to the control 
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system (c.4, lines 23-30). Such a LAN network as in Spinner is desirable as a means of 
communication between a central host controller and a series of actuators (c.2, lines 49-52). 

Regarding (2), Mizutani teaches a servo motor integral with its control apparatus. 
Specifically, printed circuit board 58 is fitted to a portion extending in the radial direction of 
bearing 5 from the housing 51b and is loaded with power circuit 31 and signal processing 
circuit 24. A printed circuit board 60 is layered with the printed circuit 58 via a spacer 33 and 
is loaded with control circuit 32 and fixed to chassis 51 (c.6, lines 42-49). Among other 
advantages (c.ll, lines 6-67), the integration of the control with the motor does not require 
sockets and terminals (c.8, lines 41-43); the heat generated by switching loss, etc., of the 
transistors in the power circuit may be transmitted to cooling fins, to improve cooling 
efficiency (c.8, lines 53-59); and water and/or oil is prevented from entering parts of the 
circuit (c.9, lines 16-20; 30-41). 

It would have been obvious to one of ordinary skill at the time of the invention to 
modify Kemmer and provide: 1) a network interface per Spinner since this would have been a 
desirable means of establishing communication between a central host and an actuator; and 2) 
an integrated control system and associated rotary-linear motor into an single module per 
Mizutani since this would have been desirable to facilitate assembly, improve cooling 
efficiency and prevent water and/or oil from entering. 

Regarding claims 2 and 16, though Kemmer teaches only one magnet or "motor", 
duplication of parts of an invention, i.e., providing an "array of magnets" such that plural 
motors are provided, has been held to involve ordinary skill. St. Regis Paper Co. v. Bemis 
Co. 193 USPQ 8, (7* Cir.1977). 
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Regarding claim 4, the motor support (tube 7) in Kemmer comprises a bearing support 
and a housing that define a well operative to receive the plunger (rotor 3), the plunger being 
supported by bearings 4 located between the plunger and the bearing support, such that the 
plunger is axially movable along the longitudinal axis between a retracted position and an 
extended position and rotatable about the longitudinal axis (Fig.l). 

Regarding claims 9-10, the actuator controllers in Spinner comprise "sensors" since 
they transmit actuator information, e.g., position and status, to the host control system. The 
host includes program data operative to program operating characteristics of at least part of the 
integrated rotary-linear actuator system based on evaluation of the condition data from the 
integrated rotary-linear actuator system (c.7, line 9-c.8, line 34). 

Regarding claim 17, Spinner includes a method for controlling plural actuators 
including a network interface to enable communication over an associated network, the method 
comprising: receiving control information (from host 20) at the network interface of the 
integrated rotary-linear actuator system via the associated network; and programming operating 
parameters of the rotary-linear actuator system based on the received control information 
(various parameters of the control algorithm are shown in c.6, lines 44+). 

Regarding claim 18, the communications interface of Spinner including a network 
interface card (c.5, lines 1-28) would use a network protocol. Regarding claim 19, the control 
information includes program data, the operating parameters of the rotary-linear actuator 
system being programmed based on the program data (c.6, lines 5+). Regarding claim 20, 
Spinner's system senses conditions, e.g. position and state, of the actuators and provides a 
sensor signal indicative of the sensed at least one condition, which is sent from the actuator to 
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the computer 20 via the network interface 22 using the network protocol. Regarding claim 21, 
the control information includes program data (algorithm parameters given in c.6, line 44+) to 
program the operating parameters of at least part of the actuator based on evaluation of the 
condition data sent from the actuator. 

3. Claims 1 1-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sudo et 
al. (US 4,644,205) in view of Spinner et al. (US 5,771,174) and Mizutani (US 5,532,533). 
Sudo teaches a rotary-linear actuator system, comprising: a motor support (stationary member 
12) having a well (Fig.2); a plunger (floating member 14) supported for movement in at least 
part of the well so as to enable axial movement of the plunger relative to the well along a 
longitudinal axis of the plunger and rotational movement of the plunger about the longitudinal 
axis; an array of magnets (34a-34d/36a-36d) associated with the plunger (Fig.2); a first set of 
coils 42/44 (Fig.2) arranged to, when energized, apply an electric field that interacts with the 
array of magnets and provides an axial force to drive the plunger element in a linear mode 
(c.3, line 32); a second set of coils 50a-50h (Fig.2) arranged to, when energized, apply an 
electric field that interacts with the array of magnets and provides a tangential force to drive 
the plunger element in a rotational mode (c.3, line 47); and an integrated control system 66 
which selectively energizes the first and second sets of coils to effect movement of the plunger 
in at least one of the linear and rotational modes. 

Sudo does not 1) have a network interface operative to receive control information via 
an associated network, or 2) "integrate" the control system and an associated rotary-linear 
motor "into an single module." 
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Regarding (1), Spinner teaches a distributed intelligence control system for controlling 
plural actuators 26 (Fig.2) and respective controllers 30 connected by connections 32 with a 
network bus 24 and gateway or "network interface" 22 (Fig.l). The network interface 
interprets messages from the supervisory control system (computer) 20 and converts and 
distributes this information to the actuator controllers. The network interface also converts and 
transmits information originating from the actuator, e.g., position and status, to the control 
system (c.4, lines 23-30). The network interface also converts and transmits information 
originating from the actuator, e.g., position and status, to the control system (c.4, lines 23-30). 
Such a LAN network as in Spinner is desirable as a means of communication between a central 
host controller and a series of actuators (c.2, lines 49-52). 

Regarding (2), Mizutani teaches a servo motor integral with its control apparatus. 
Specifically, printed circuit board 58 is fitted to a portion extending in the radial direction of 
bearing 5 from the housing 51b and is loaded with power circuit 31 and signal processing 
circuit 24. A printed circuit board 60 is layered with the printed circuit 58 via a spacer 33 and 
is loaded with control circuit 32 and fixed to chassis 51 (c.6, lines 42-49). Among other 
advantages (c.ll, lines 6-67), the integration of the control with the motor does not require 
sockets and terminals (c.8, lines 41-43); the heat generated by switching loss, etc., of the 
transistors in the power circuit may be transmitted to cooling fins, to improve cooling 
efficiency (c.8, lines 53-59); and water and/or oil is prevented from entering parts of the 
circuit (c.9, lines 16-20; 30-41). 

It would have been obvious to one of ordinary skill at the time of the invention to 
modify Sudo and provide: 1) a network interface per Spinner since this would have been a 
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desirable means of establishing communication between a central host and an actuator; and 2) 
an integrated control system and associated rotary-linear motor into an single module per 
Mizutani since this would have been desirable to facilitate assembly, improve cooling 
efficiency and prevent water and/or oil from entering. 

Regarding claim 12, the communications interface of Spinner including a network 
interface card (c.5, lines 1-28) would use a network protocol. Regarding claim 13, the control 
information includes program data, the operating parameters of the rotary-linear actuator 
system being programmed based on the program data (c.6, lines 5+). Regarding claim 14, 
Spinner's system senses conditions, e.g. position and state, of the actuators and provides a 
sensor signal indicative of the sensed at least one condition, which is sent from the actuator to 
the computer 20 via the network interface 22 using the network protocol. Regarding claim 15, 
the control information includes program data (algorithm parameters given in c.6, line 44+) to 
program the operating parameters of at least part of the actuator based on evaluation of the 
condition data sent from the actuator. 

4. Claims 1-10 and 16-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sudo et al. (US 4,644,205) in view of Spinner et al. (US 5,771,174), Gerard (US 4,751,437) 
and Mizutani (US 5,532,533). Sudo teaches a rotary-linear actuator system, comprising: a 
motor support (stationary member 12) having a well (Fig.2); a plunger (floating member 14) 
supported for movement in at least part of the well so as to enable axial movement of the 
plunger relative to the well along a longitudinal axis of the plunger and rotational movement of 
the plunger about the longitudinal axis; an array of magnets (34a-34d/36a-36d) associated with 
the plunger (Fig.2); a first set of coils 42/44 (Fig.2) arranged to, when energized, apply an 
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electric field that interacts with the array of magnets and provides an axial force to drive the 
plunger element in a linear mode (c.3, line 32); a second set of coils 50a-50h (Fig.2) arranged 
to, when energized, apply an electric field that interacts with the array of magnets and provides 
a tangential force to drive the plunger element in a rotational mode (c.3, line 47); and an 
integrated control system 66 which selectively energizes the first and second sets of coils to 
effect movement of the plunger in at least one of the linear and rotational modes. 

Sudo does not teach: 1) a network interface operative to receive control information via 
an associated network; 2) an amplifier; and 3) a control system "integratefd]" with the 
associated rotary-linear motor "into an single module." 

Regarding (1), Spinner teaches a distributed intelligence control system for controlling 
plural actuators 26 (Fig.2) and respective controllers 30 connected by connections 32 with a 
network bus 24 and gateway or "network interface" 22 (Fig.l). The network interface 
interprets messages from the supervisory control system (computer) 20 and converts and 
distributes this information to the actuator controllers. The network interface also converts and 
transmits information originating from the actuator, e.g., position and status, to the control 
system (c.4, lines 23-30). The network interface also converts and transmits information 
originating from the actuator, e.g., position and status, to the control system (c.4, lines 23-30). 
Such a LAN network as in Spinner is desirable as a means of communication between a central 
host controller and a series of actuators (c.2, lines 49-52). 

Regarding (2), Gerard teaches a linear motor and servo loop drive circuit (Fig.l) 
including an amplifier 40 which supplies current to the coil 28 (c.3, lines 40-41). 
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Regarding (3), Mizutani teaches a servo motor integral with its control apparatus. 
Specifically, printed circuit board 58 is fitted to a portion extending in the radial direction of 
bearing 5 from the housing 51b and is loaded with power circuit 31 and signal processing 
circuit 24. A printed circuit board 60 is layered with the printed circuit 58 via a spacer 33 and 
is loaded with control circuit 32 and fixed to chassis 51 (c.6, lines 42-49). Among other 
advantages (c.ll, lines 6-67), the integration of the control with the motor does not require 
sockets and terminals (c.8, lines 41-43); the heat generated by switching loss, etc., of the 
transistors in the power circuit may be transmitted to cooling fins, to improve cooling 
efficiency (c.8, lines 53-59); and water and/or oil is prevented from entering parts of the 
circuit (c.9, lines 16-20; 30-41). 

It would have been obvious to one of ordinary skill at the time of the invention to 
modify Sudo and provide: 1) a network interface per Spinner since this would have been a 
desirable means of establishing communication between a central host and an actuator; 2) an 
amplifier in the drive control per Gerard since amplifiers would have been desirable to supply 
current to the coils; and 3) a control system integrated with the associated rotary-linear motor 
into an single module per Mizutani since this would have been desirable to facilitate assembly, 
improve cooling efficiency and prevent water and/or oil from entering. 

Regarding the remaining claims, see the discussion in relevant sections of above. 
5. Claims 1-4, 7-10 and 16-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kemmer in view of Lee (US 4,692,678) and Mizutani (US 5,532,533). Kemmer teaches 
an integrated rotary-linear actuator system, comprising: a plunger (rotor 3) movable along and 
rotatable about a longitudinal axis extending through the plunger (and shaft 6); a coil system 
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having coils S1-S8 arranged to, when energized, interact with the plunger to move the plunger 
in at least one of a rotational mode and in a linear mode (abstract); an amplifier (part of 
inverter with outputs A1-A8; Fig.4) coupled to the coils and operative to provide electrical 
energy to energize the coils; and a control system coupled with the amplifier 
(converter/decoder with input; Fig.4). 

Kemmer does not teach: 1) a network interface operative to receive control information 
from the actuator; and 2) the control system and associated rotary-linear motor "integrated into 
an single module. " 

Regarding (1), Lee teaches a motor closed-loop servo system including a plunger servo- 
motor Z with armature 18 and plural field coils 15/16 (Fig.5) coupled to a power amplifier Y 
(Fig.3), and a control system X coupled with the amplifier, the control system X having a 
network interface operative to receive correction or control signal information from control 
computer W (c.5, lines 14-25), the control system X being operative to control current signals 
(signals Q and T from amplifier Y) to the coils 15/16 to effect precise movement of the 
armature 18 based on the control information received from the computer W via the network 
interface (c.5, lines 14-25). Lee's integrated system provides a linear motor with a great 
degree of flexibility, efficiency, and accuracy required in sensitive instruments such as optics, 
lasers, guidance, robotic and medical perfusion technologies (c.2, lines 13-29). 

Regarding (2), Mizutani teaches a servo motor integral with its control apparatus to 
eliminate sockets and terminals (c.8, lines 41-43); improve cooling efficiency (c.8, lines 53- 
59); and prevent water and/or oil from entering (c.9, lines 16-20; 30-41). 
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It would have been obvious to one having ordinary skill to modify Kemmer's motor and 
provide: 1) an integrated servo control system including a network interface of Lee since this 
would have provided the motor with a desirable degree of flexibility, efficiency and accuracy; 
and 2) a control system integrated with the associated rotary-linear motor into an single module 
per Mizutani since this would have been desirable to facilitate assembly, improve cooling 
efficiency and prevent water and/or oil from entering. 

Regarding claims 2 and 16, though Kemmer teaches only one magnet or "motor", 
duplication of parts of an invention, i.e., providing an "array of magnets" such that plural 
motors are provided, has been held to involve ordinary skill. St. Regis Paper Co. v. Bemis 
Co. 193 USPQ 8, (7 th Cir.1977). 

Regarding claim 4, the motor support (tube 7) in Kemmer comprises a bearing support 
and a housing that define a well operative to receive the plunger (rotor 3), the plunger being 
supported by bearings 4 located between the plunger and the bearing support, such that the 
plunger is axially movable along the longitudinal axis between a retracted position and an 
extended position and rotatable about the longitudinal axis (Fig.l). 

Regarding claims 7-10, Lee's interface inherently includes a network protocol 
connecting it with various internal computer hardware via a bus (Fig.4), and the interface X 
includes various sensors transmitting voltage magnitude, current, displacement and velocity 
signals A-F to the computer via the network interface (Fig.3). Algorithms or programs are run 
by the computer (c.2, lines 7-12). 
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Regarding claims 17-21 , the method is carried out by the apparatus of Kemmer and 
Lee. Lee in particular teaches the data transfer method between the computer W and motor Z 
via interface X. 

6. Claims 1 1-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sudo et 
al. (US 4,644,205) in view of Lee and Mizutani. Sudo teaches a rotary-linear actuator system, 
comprising: a motor support (stationary member 12) having a well (Fig.2); a plunger (floating 
member 14) supported for movement in at least part of the well so as to enable axial movement 
of the plunger relative to the well along a longitudinal axis of the plunger and rotational 
movement of the plunger about the longitudinal axis; an array of magnets (34a-34d/36a-36d) 
associated with the plunger (Fig.2); a first set of coils 42/44 (Fig.2) arranged to, when 
energized, apply an electric field that interacts with the array of magnets and provides an axial 
force to drive the plunger element in a linear mode (c.3, line 32); a second set of coils 50a-50h 
(Fig.2) arranged to, when energized, apply an electric field that interacts with the array of 
magnets and provides a tangential force to drive the plunger element in a rotational mode (c.3, 
line 47); and an integrated control system 66 which selectively energizes the first and second 
sets of coils to effect movement of the plunger in at least one of the linear and rotational 
modes. 

Sudo does not teach: 1) a network interface operative to receive control information via 
an associated network; and 2) a control system "integrate^ " with the associated rotary-linear 
motor "into an single module." 

Regarding (1), Lee teaches a motor closed-loop servo system including a plunger servo- 
motor Z with armature 18 and plural field coils 15/16 (Fig.5) coupled to a power amplifier Y 
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(Fig.3), and a control system X coupled with the amplifier, the control system X having a 
network interface operative to receive correction or control signal information from control 
computer W (c.5, lines 14-25), the control system X being operative to control current signals 
(signals Q and T from amplifier Y) to the coils 15/16 to effect precise movement of the 
armature 18 based on the control information received from the computer W via the network 
interface (c.5, lines 14-25). Lee's integrated system provides a linear motor with a great 
degree of flexibility, efficiency, and accuracy required in sensitive instruments such as optics, 
lasers, guidance, robotic and medical perfusion technologies (c.2, lines 13-29). 

Regarding (2), Mizutani teaches a servo motor integral with its control apparatus to 
eliminate sockets and terminals (c.8, lines 41-43); improve cooling efficiency (c.8, lines 53- 
59); and prevent water and/or oil from entering (c.9, lines 16-20; 30-41). 

It would have been obvious to one having ordinary skill to modify Sudo's motor and 
provide: 1) an integrated servo control system including a network interface of Lee since this 
would have provided the motor with a desirable degree of flexibility, efficiency and accuracy; 
and 2) a control system integrated with the associated rotary-linear motor into an single module 
per Mizutani since this would have been desirable to facilitate assembly, improve cooling 
efficiency and prevent water and/or oil from entering. 

Regarding claim 12, the communications interface of Lee would use a network protocol 
to connect the interface with the various computer parts via a bus (Fig.4). Regarding claims 
13-15, Lee teaches algorithms performed by the computer W using various sensed parameters 
to generate control signas (c.7, lines 50-56). 
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Response to Arguments 
7. Applicant's arguments with respect to claims 1-21 have been considered but are moot i 
view of the new ground(s) of rejection. 



Conclusion 

8. Applicant 1 s amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until 
after the end of the THREE-MONTH shortened statutory period, then the shortened statutory 
period will expire on the date the advisory action is mailed, and any extension fee pursuant to 
37 CFR 1. 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of 
this final action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Burton S. Mullins whose telephone number is 305-7063. The 
examiner can normally be reached on Monday-Friday, 9 am to 5 pm. If attempts to reach the 
examiner by telephone are unsuccessful, the examiner's supervisor, Nestor Ramirez can be 
reached on 308-1371. The fax phone numbers for the organization where this application or 
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proceeding is assigned are 305-1341 for regular communications and 305-1341 for After Final 
communications. 



or 



Any inquiry of a general nature or relating to the status of this application 
proceeding should be directed to the receptionist whose telephone number is 308-0956. 



Burton S. Mullins 
Primary Examiner 
Art Unit 2834 



bsm 

April 21, 2003 



